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Ac power line disturbance, 7011
Acceptance, 56
down payment terms, 53¢, 54
final, 141
machining test as part of,
153-154
lests, 154
Access:
during construction, 99-100
ladders and stairs for
foundation pit, 124
PLC ladder logic view and,
148-149
workspace and telephone,
12
Accountability:
OEM uptime, 155
rebar, 101
Air conditioning, 71, 141
Angle trench design, 88f
Annual maintenance checklist,
165, 168f
Application and programming
training, 49, 30{-511
“As built” drawings, 99
ASME B30.2-2005, Overhead and
Gantry Cranes, 66
Axis, basic reference, 147
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Bar. 63
Bar grating, 89, 92f, 110, 140
Belt-type oil skimmer, 133-134, 134f
Bid:
foundation design, 99
installation, 114-115
Black iron pipe, burying conduit
and, 91-92
Breakeven cost, 5-6
Budget phase, 3-28
breakeven cost development, 5-6
capital appropriation, 27
checklist, 176
cost overview development,
18-19
electrical cost development,
20-21
facility modification, 21-22
final budget costs, 24
first specification development,
6, 71-10¢, 10-12, 18, 25¢
foundation budget
development, 19-20
foundation removal and
demaolition cost for old
machine tool, 22
HBM examples of, 23, 25¢
payback projection, 5



Budget phase (Cont.):
presentation to upper
management, 24, 27
project schedule, 24, 26f, 27
project schedule overview for,
24, 26f, 27
quotes collected for, 18
ROI projection, 4+-5
sticker shock and, 18-19, 20
summary, 27-28
supplier list, 13-14, 151
supplier ratings, 14-16, 16¢
technical differences list, 13
tooling cost development for
new machine tool, 22-23
trade show attendance as part
of, 34, 14
training included in, 43
visits to manufacturers stage of,
17-18
Build process:
schedule, 49
supplier factory visit during, 55
Bus duct system, 131
= ) —
CAD, See Computer-aided design
Capital appropriation, 27
Checkered plate, 88, 110, 140
Checklists:
annual maintenance, 165, 168f
budget phase, 176
daily operations, 164, 164f
foundation phase, 177
installation phase, 178
layout phase, 176-177
maintenance and facilities
training, 43, 47¢-49¢
maintenance phase, 165, 168, 180
monthly maintenance, 165, 166/
operator training, 43, 45146!
preparation phase, 178-179
procurement phase project
leader, 43, 441491
project phase training, 44
semiannual maintenance,
163, 167f

Checklists (Cont.):
specification phase, 176
start-up phase, 180
Chilled water, 21, 132
Chiller type, 132
Chip bin:
elevation view, 119f
plan view, 118f
purchase and installation,
117-121, 118f~120f
suppliers, 119
Chip box, 120f
Chip conveyor:
CNC, 129
interlocking systems for, 129-130
preparation phase requirements,
127-130
suppliers, 65
watertight, 95
Chip deflectors, 65, 65f, 130
Chip hopper. See Chip bin
Circuit breaker, 139-140
Cleanup, used machine tool, 72
Clearance Issues, 60
CNC. 5¢e Computer numerical
control
Coalescer, coolant, 134135, 135f
Compensation:
CNC linear inaccuracies, 163
sag, 145-146
temperature, 146
Compressed air, 21, 131
line, 132f
Computer-aided design (CAD);
demolition /shoring plans
importance of. 96
foundation design drawings
with, 96, 99
Computer numerical control
(CNC), 18, 33
acceptance tests of, 154
activation, 147
chip conveyor, 129
data backup, 148
DNC software and, 137-138, 138f
head attachments with cycles of,
145



Computer numerical control
(Cont.):
ladder logic troubleshooting, 149
laser alignment checks and,
140-141
linear inaccuracies
compensation by, 163
overtravel switches control in,
146-147
part program test, 142
RS232C connection examples,
138f
sag compensation and, 145-146
spare parts, 170
supplier, 143, 146
Concrete:
curing time, 86, 102
cylinder test, 102
epoxy painting of nonshrink
grout and, 116-117
steel reinforced, 92f
Conduit:
burying black iron pipe and,
91-92
EMT, IMC, rigid, and PVC
requirements,
143-144
installation, 143-144
Consequential damages, 55
Construction:
nccess during, 99-100
Issue for Construction design
review, 98
Continuous running test, 154-155
Contracts, purchase, 111
Control box, 20-21
Control panel, 90-91
Coolant, 21
chilled water with, 132
coalescer, 134-135, 135f
foundation pit, 91-92, 94
oll skimmers and, 133135,
133f-135f
problem of oils and, 117
purchase of, 116
tank, 94
wall, 135-136

Cost. See also Budget phase
breakeven, 5-6
electrical, 20-21
final budget, 24
HBM example, 23, 25¢
overview, 18-19
removal and demolition, 22
tooling, 22-23
Cranes:
accuracy check of; 67
combination crane type and roll
over chip box, 120f
crane-type skid platform and
box assembly, 120f
general contractor specification
on, 104
inspection of, 66-67
installation specification on
operation of, 110
maobile, 66-67
purchase of, 66
rails of, 69
Curing time, concrete, 86, 102
Customer responsibility, 105f
= ) ==
Daily operations, 161-162
checklist, 164, 164f
Damages:
consequential, 55
liquidated, 54-55, 111
Data backup, CNC, 148
Data in/data out, Siemens CNC,
139
Deck plate, 140
Delivery:
before foundation is ready, 85
liquidated damages due to late,
54-55
Demolition:
of old foundation, 22, 73, 100-102
old foundation and fioor plate, 73
of old machine tool, 22
purchase order for old
foundation, 100-101
safety briefing, 101-102
shoring plans and, 95, 96

181
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Depreciation, foundation, 61
Design:
chip bin, 119, 120f
foundation, 95-99
sump, 8990, 89f, 90f
trench, 87-89, 87f, 88f
Direct numerical control (DNC):
procedure test, 139
punching and reading, 139
software test, 137-138
Disconnect, lock out, tag outand,
148
Disk-type oil skimmer,
133, 133f
DNC. See Direct numerical
control
Documentation, machine tool,
156-157
Down payments:
30 % with acceptance at buyer
facility, 531, 54
30 % with sign off at factory,
53-54, 53t
20 %, 53, 53t
20 % four weeks after
acceptance, 53f, 54
Downtime, 161-162
Draft machine tool specification,
71108
Drawings:
“as built,” 99
CAD, 9, 99
chip bin, 118f, 119f
of completed machine tool,
114
elevation view, 39-60, 60f
foundation, 19-20, 59-61, 607,
96,99, 101, 105
layout, 59-61, 60f
mechanical, 156
OEM supplied documentation
and, 156-157
piping and schedule, 91
plan view of layout, 59, 60f, 61
rebar, 101
Due diligence, 56
Dust walls, 73, 99-100, 100f
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Electrical cabinet;
chip conveyor power source
and, 128
inside column line, 62f
Electrical cost, 20-21
Electrical metal tubing (EMT), 144
Electrical noise, 7011
Elevation view:
chip bin, 119f
HBM spindle and floor plate, 64/
Inyout drawings, 39-60, 60/
RAM type HBM in, 64f
Emergency stops, 154
EMO. S¢¢ Eurape Machine Show
EMT. See Electrical metal tubing
Enclosure, 136
Engineer:
maintenance and facilities, 33-34
manufacturing, 10, 33
project, 34
Epoxy painting:
concrete and nonshrink grout,
116-117
foundation touch-up, 136
Equipment:

& b
PPE, 102
removal of existing, 72, 85-86

suppliers ratings, 14-16, 16!
Equipment dealers, used machine
tool and, 23t
Ethernet connection, 142
Europe Machine Show (EMO), 3
Existing equipment, removal of,
85-86

’

63
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Facility. See also Layout phase;
Maintenance and facilities
facility modification budget,
21-22
machine tool acceptance at
buyer, 53¢, 54
machine tool acceptance at
supplier, 56



Factory:
sign off at; 53-54, 53¢
visit during build process, 55
Final acceptance punch list; 141
Final machining test, 154
Finite element analysis, existing
foundation, 95, 96
First specification:
budget cost for HBM machine
tool based on, 25¢
budget phase development of,
6, 71101, 10-12, 18, 25¢
collecting financial information
based on, 18
spare parts in, 11
Fixators, 79
Fixed-price contract, 111
Fixtures, purchase of secondhand,
23,23¢
Floor plate:
demaolition of old foundation
and, 73
fixators or wedges for installing,
N
HBM, 64f
layout and installation, 75-79,
75f-77f
T-slots, 76, 76f
Floor space:
common blunders regarding, 69
maximization of, 61-63, 62f
Fork rollover:
chip bin design, 119, 120f
tiering boxes and, 120f
Forklifts, 104, 110
Foundation. See also Installation
budget development for, 19-20
concrete curing time, 86, 102
definition of, 19
demolition of old, 22, 73, 100-102
depreciation, 61
depth and width concerns, 19-20
drawings, 19-20, 59-61, 60f, 101,
105
epoxy coating touch-up to, 136
epoxy painting of nonshrink
grout and concrete, 116-117

Foundation (Cont.):
maodification of current, 61
purchase order for demolition
of old and installation of
new, 100101
removal and demolition cost for
old, 22
schedule for completed, 85-56
soil conditions for, 19-20, 68
spindle relation to, 63, 64f
steel-reinforced concrete, 92f,
95-96
Foundation design:
bid and purchase order for, 99
review sessions, 97-99
specification, 95-96
Foundation phase, 81-105
checklist, 177
concrete cylinder test, 102
conduit and black iron pipe
burying, 91-92
control panel, 90-91
dust wall installation, 99-100, 100f
general contractor specification,
103-104, 103/-105f
limited access during
construction, 99-100
prefoundation planning, 83-85
prejob safety briefing, 101-102
rebar drawings review and
sign-off, 101
summary, 105
sump design, 89-90, 891, 90f
support-critical machine tools
and, 83-84, B4f
trench design, 87-89, 87/, 88¢
waterstop purpose in, 90, %0f
Foundation pits:
bar grating, deck and checkered
plate covering, 140
coolant, 91-92, 94
installation of ladders and stairs
for access to, 124
lighting in, 74, 136-137
modifications to, 92-95, 92f
utilities and safety in, 74

480-VAC breaker, 139-140
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General contractor:
foundation design review
sessions and, 98
rebar accountability of, 101
specification, 103-104, 103/~105f
Grout:
epoxy painting of nonshrink,
n6-117
purchase and installation of
grout cans, forms and pour,
121

=== Y o
Hard hats, 102
Hard overtravel switches, 146-147
Hazardous materials, 103
HBM. S¢e Horizontal boring
maching
Head attachments, 145
Headstock, 170
Heat exchanger, 21
Heating, ventilation, and air
conditioning (HVAC), 71
during laser checks, 141
High-end suppliers, 14-15, 16t
Horizontal boring machine
(HBM), 13, 14
additional components budget
for, 23
laser alignment checks on, 140
layout notes for, 63-66, 64f, 65f
quote comparison for, 38, 3942t
RAM type, 64f
sample budgeted costs for, 23, 25¢
suppliers, 154, 37t
Hot work permits, 104
HVAC. Ser Heating, ventilation,
and air conditioning
Hydrostatic machine tool, 146
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IMC. See Intermediate metal conduit

IMTS. See International Machine
Tool Show

Inspection, crane, 66-67
Installation, See also Layout phase
bid, 114-115
conduit, 143-144
dust walls, 99-100, 100f
floor plate layout and, 75-79,
7577
machine tool installation
specification document,
109-113, 113¢
mobile crane for, 66-67
oils and lubrication, 110
PLC ladder logic view and
access during, 148-149
project schedule, 123f
purchase orders, 100-101,
115-116
safety briefing prior to
foundation, 101102
safety rails and ladders, 66
schedule of foundation, 71-72
standard, 61
supplier factory visit prior to, 55
Installation phase, 109-124. Ser
also First specification;
Specification
bar grating, 110
checkered plate, 110
checklist, 178
chip bin purchase and
Instailation, 117-121,
118f120f
coolant and lubrication oils
purchase, 116
cranes and, 110
epoxy painting of nonshrink
grout and concrete
foundation, 116-117
general notes, 124
grout cans, grout forms and
grout pour, 121
installation without
maintenance and facility
support, 113-114
lndders and stairs for pit access,
124



Installation phase (Conl.):
machine tool installation
specification, 109-113, 113¢
overall schedule for, 122, 123f
safety rails, 121-122
summary, 124
team and sign-offs, 113¢
telephone access during, 112
workspace access during, 112
Interlocking systems, chip
conveyor, 12%-130
Intermediate metal conduit (IMC),
143-144
International Machine Tool Show
(IMTS), 3
Iron. S¢e Black iron pipe
Isolation transformer, 137
Issue for Approval design
review, 98
Issue for Comment design
review, 97
Issue for Construction design
review, Y8
Issue for Revision design review,
97-98
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Ladders, 66, 94
installation of stairs and, 124
PLC ladder logic view and
access, 148-149
Laser:
alignment checks, 140-141
calibration, 163-164
Late delivery, 54-55
Lavout phase:
checklist, 176-177
drawings for, 59-61, 60f
existing equipment removal
planning during, 72
floor plate layout and
installation, 75-79, 75f-77f
floor space maximization,
61-63, 62
HBM layout general notes,
63-66, 64f, 65

Layout phase (Cont.):
old foundation and floor plate,
73
during procurement phase,
59-61
removal of old utilities, 74-75
schedule of foundation
installation, 71-72
soil boring specification during,
68-69
summary, 79
weight of largest piece issue
during, 66-68
Level of authority (LOA),
installation purchase order,
115
Lighting, foundation pit, 74,
136-137
Linear inaccuracies, 163
Liquidated damages, 111
due to late delivery, 54-55
LOA. See Level of authority
Location, machine tool, 22
auxiliary equipment relocation
by supplier, 63
floor plate, 78, 78f
minimum requirements for,
69-71, 70n1
operations manager sign off on,
79

Lock out, 148
Long-term spare parts, 170-171
Lubricants:
installation specification for oils
and, 110
purchase of coolantand, 116
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Machine tool, 22. See also Budget
phase; Drawings; Foundation;
Installation; Layout phase;
Maintenance phase;
Preparation phase;
Procurement phase; Purchase;
Specification; Start-up phase;
specific parts
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Machine tool (Cont.): Maintenance:
acceptance, 531, 54, 56, 141, chip convevor, 65
153-154 manual, 156

basic reference axis of each, 147

build process, 49, 55

chip deflectors for sections of, 130

continuous improvement
processes for, 175

documentation of, 156~157

downtime, 161-162

drawings of completed, 114

electrical cost, 20-21

enclosure, 136

final acceptance of, 141

fixtures, 23, 23¢

hydrostatic, 146

location, 22, 69-71, 7011, 78, 78f,
79

lock out, tag out and disconnect,
148

ordering, 55

overall budget phase project
schedule, 24, 26f, 27

plan view of, 59, 60f, 61

power source for, 130-131

primary question prior to
purchasing, 18

productivity increase for, 162-163

project specification document,
33

removal and demolition cost for
old, 22

size, 65

support-critical, 83-84, 84f

technical differences between
new and older, 13

tooling cost development, 22-23

uptime accountability of, 155

used, 231, 72

Machine tool installation

specification document,
109-113, 1131, See nlso First
specification; Installation
phase; Specification
Machining test, 141-142,
153-154

preventive, 161-162

Maintenance and facilities:

CNC/PLC ladder logic in
troubleshooting by, 149

engineer, 33-34

foundation completion priority
for, 86

installation without support
from, 113114

specification consulting by, 11

training, 43, 471491

Maintenance phase, 161-171

accuracy and quality checks,
163-164

annual maintenance checklist,
165, 168f

checklist, 163, 168f, 180

daily operational and
preventive maintenance
program, 161-162

daily operations checklist, 164,
164f

downtime decrease, 161-162

long-term spare parts list,
170-171

machine tool alignments and
laser calibration, 163-164

monthly maintenance checklist,
165, 166f

productivity increase with,
162-163

reason for, 161

semiannual maintenance
checklist, 165, 167f

standard spare parts list, 169-170

summary, 171

Management, budget presentation

to upper, 24, 27, See also
Project leader/manager

Manufacturers, See Original

equipment manufacturer;
Suppliers

Manufacturing engineer, 10, 33



Mechanical deflection, sag
compensation for, 145-146
Mechanical drawings, 156
Medium-range suppliers, 13, 16
Meeting:
post-installation OEM, 156
prespecification, 31-32, 32¢
Metal chip bin, 117-121, 118/~120f
Mobile crane, 66-67
Modification:
of current foundation, 61
facility, 21-22
foundation pit, 92-95, 92f
Monthly maintenance checklist,
165, 166
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Network connection, PC, 139
Nonmetallic rigid conduit, with
PVC pipe, 144
Nonshrink grout:
epoxy painting of, 116-117
purchase and installation of, 121
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OEM. See Original equipment
manufacturer
Qil skimmers;
belt-type, 133-134, 134f
disk-type, 133, 133f
tramp coalescer type, 134-135,
135F
Oils, 93
installation specification for
lubricants and, 110
Old utilities, removal of, 74-75
Operations. See also Daily
operations
crane, 110
department, 10-11, 24
location sign off by manager of,

manual, 156
Operator training:
checklist, 43, 451461
crane accuracy check during, 67

Original equipment manufacturer
(OEM), 3, 127. See also
Suppliers

chiller type details supplied by,
132

chip conveyor requirements,
127-130

documentation supplied by,
156-157

enclosures procured from, 136

final machining test attendance
during, 154

isolation transformer
requirement given by, 137

machining test performance by,
141-142

meeting one year after
installation, 156

power track or wireway
required by, 145

start-up responsibility of, 153

teleservice provided by, 142

uptime accountability and, 155

warranty period and
responsibility, 142

Overhead and Gantry Cranes, 66

Overhead lifts, 104

Overtime, 103

Overtravel switches, checking
hard and soft, 146-147

== P ==
Payback projection, 5
Payment. S¢e¢ Down payments
PC. See Personal computer
Permits, hot work, 104
Personal computer (PC), network
connection, 139
Personal protective equipment
(PPE), 102
Piping:
burying conduit and black iron,
91-92
drawings, 91
PVC pipe, 143-144
Pit. See Foundation pits
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Plan view:
chip bin, 118f
lavout drawings, 59, 60f, 61
Plate. See also Floor plate
checkered, 88f, 110, 140
deck; 140
PLC. Ser Programmable logic
controller
Power, 74
ac power line disturbance, 70n1
control box and, 20-21
electrical cost, 20-21
stored, 75
track, 145
Power source:
chip conveyor, 128
foundation pit lighting, 136-137
machine tool, 130-131
secondary, 131
PPE. See Personal protective
equipment
Prefoundation planning, 53-85
Preparation phase, 127-149
acceptance of machine tool, 141
basic reference axis, 147
checklist, 178-179
chip conveyor requirements,
127-130
chip deflectors, 130
CNC data backup, 148
compressed air, 131, 132f
conduit requirements, 143-144
coolant and oil skimmers,
133-135, 133f-135f
coolant wall, 135-136
deck plate, checkered plate, and
bar grating, 140
DNC and, 137-138, 139
enclosure for machine tool, 136
coating touch-up to
foundation, 136
foundation pit lighting,
136-137
head attachments, 145
isolation transformer, 137
laser alignment checks, 140-141

Preparation phase (Cont.):
lock out and tag out procedures,
148
machining test; 141-142
main circuit breaker as
480-VAC, 139-140
overtravel switches checking,
146-147
overview, 127
part program test, 142
PC network connection, 139
PLC ladder logic view and
access, 148-149
power source, 130-131
power track or wireway, 145
sag compensation, 145-146
start-up of machine tool from
off state, 147
summary, 149
teleservice installation and test,
142
temperature compensation, 146
warranty period and OEM
responsibility, 142
water supply concerns, 132
Prespecification meeting, 31-32, 32/
Preventive maintenance program,
161-162
Procurement phase, 29-56
application and programming
training, 49, 50t-51¢
approved specification, 38, 43
consequential damages, 55
enclosures from OEM, 136
lavout during, 59-61
liquidated damages due to late
delivery, 54-55
machine tool build schedule
phase, 49
prespecification meeting,
31-32, 32
project leader, 33-34, 43, 44149t
project specification document, 33
purchase order and, 55
quotes, 36, 38, 39142t
terms and conditions, 51-54, 53¢



Productivity, machine tool,
162-163
Programmable logic controller
(PLC), 129, 142
acceptance tests and, 154
ladder logic view and access
during installation,
145~149
spare parts, 170
Project engineer, advantage of
having dedicated, 34
Project leader/manager:
layout and, 59
maintenance and facilities
training, 43, 47¢-49/
operator training, 43, 45/-46¢
procurement phase, 33-34, 43,
444-49¢
project phase training, 441
responsibilities, 12, 51, 53-54, 39
selection, 33-34
Project phase training, 441
Project schedule, creating overall,
24, 26f,27
Project team, prespecification, 31,
3
Project Team Members form,
1
Punching, CNC, 139
Purchase. See also Budget phase;
Procurement; Specification
agent, 10
budget cost development
before, 18-19
capital appropriation and
authority level, 27
chip bin, 117-121, 118/-120f
chip conveyor, 127-128
contracts, 111
crane, 66
grout cans, grout forms and
grout pour, 121
lubrication oils and coolant,
116
machine tool justification for,
4-5

Index

Purchase (Cont.);
most important stage in
preparing for, 31
primary question to ask prior
to, 18
repeated, 12
ROI and, 45
safety rails, 2122, 121-122
sag compensation, 145-146
from same supplier over time,
56
secondhand fixture, 23, 23t
spare parts, 169, 170
sticker shock and, 18-19, 20
training and, 43
transparency in, 17-18
Purchase order:
demolition, 100-101
foundation design, 99
installation, 100-101, 115-116
procurement of machine tool, 55
PVC pipe, 143-144

T T — Q "
Quill, 53
Quotes:
budget phase gathering of, 18
HBM comparison of, 38,
39142t
installation bid and, 114
procurement and, 36, 38
procurement phase, 36, 36,
391424
=== R =——=
RAM type HBM, 64f
Ratings, supplier:
equipment and capabilities,
14-16, 16¢
HBM supplier rating scale, 37!
Reading, CNC, 139
Rebar drawings, review and
sign-off, 101
Receiving. See Shipping and
Receiving
Reference axis, basic, 147
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Index

References, requesting supplier,
36, 38
Removal. See also Demolition
of existing equipment, 72, §5-86
old utilities, 74-75
Repeated purchases, 12
Return on investment (ROJ)
policy, 4-5
Review:
foundation design review
sessions, 97-99
rebar drawings, 101
Rigid metal conduit (RMC), 143
ROI. See Return on investment
RS232C:
connection examples, 138f
network connection and, 139

= § =
Safety:
during continuous running test,
155
floor plate installation, 77
foundation pit utilities and, 74
general contractor specification
on, 103
prejob briefing on, 101-102
structure steel covering
foundation pits, 140
Safety rails, 66,79, 110-111
purchase of, 21-22, 121-122
Sag compensation, 145-146
Schedules:
budget phase project, 24, 26f, 27
build process, 49
completed foundation, 85-86
creating overall project, 24, 26f, 27
drawings of piping and, 91
foundation installation, 71-72
installation phase overall, 122, 123/
installation project, 123f
work, 103, 111-112
Secondary power source, 131
Secondhand items:
fixtures, 23, 23¢
floor plates, 77

Semiannual maintenance
checklist, 165, 1677

Shanafelt Manufacturing, 119-120

Shipping and Receiving, 32, 104

Shoring plans, demolition and, 95,
Y6

Siemens CNC, 139
Size, machine tool, 65
Skid platform, 120f
Skimmers. See Oil skimmers
Soft overtravel switches,
146-147
Software, DNC, 137-138, 138f
Soil:
conditions, 19-20, 68
soil boring specification, 68-69
South-TEC trade show, 3
Spare parts:
in first specification, 11
long-term, 170-171
standard, 169-170
Specification. See also First
specification
crane operation, 110
definition of, 6
department sign off for, 13
draft machine tool, 7¢e-101
foundation design, 95-96
general contractor, 103-104,
103105f
installation specification
document, 109-113, 113¢
phase checklist, 176
preparation responsibility, 10
prespecification meeting, 31-32,
32

procurement final approved, 38,
43

project specification document,
33

soil boring, 68-69
work access, 112
Spindle:
foundation relation to, 63, 64f
laser alignment checks with
regard to, 140



Spindle (Cont.):
maintenance program applied
to, 163
other names for, 63
VTL, 67
Stairs, installation of ladders and.
124
Standard installation, 61
Standard spare parts list,
169-170
Start-up phase, 153157
acceptance tests, 154
checklist, 180
continuous running test,
154-155
machine tool documentation,
156-157
machining test and test parts,
153-154
meeting with OEM one year
after installation, 156
overview and responsibility for,
153
start-up from off state, 147
summary, 157
supplier support during first
vear, 155
uptime accountability of
machine tool, 155
Steel-reinforced concrete
foundations, 92f, 95-96
Sticker shock, 18-19, 20
Storage, general contractor
specification outlining, 104
Stored power, 75
Structural evaluation, foundation
design specification, 95, 96
Structure steel, safety of, 140
Sump design, 89-90, 89f, 90F
Suppliers. See also Procurement
auxiliary equipment relocation
by, 63
budget phase list of, 13-14, 15!
chip bin, 119
chip conveyor, 65
CNC, 145, 146

Suppliers (Cont.):
delivery before foundation is
ready, 85
developing list of, 13-14
factory visit during build
process, 55
first year support from, 155
foundation design specification
and, 95
foundation drawings obtained
from, 19-20
gathering quotes from, 18, 36, 38
HBM, 151, 37t
high-end, 14-15, 16¢
installation specification
supplied by, 109
levels of, 14, 162
liquidated damages secured
from, 54-55
low-range, 16, 16t
lubrication oils, 116
as manufacturers, 14
medium-range, 15, 16t
purchasing from same, 56
questions to ask, 18, 35/
quote comparison for HBM, 38,
391-42¢
ratings for, 14-16, 16¢, 371
references, 36, 38
Shanafelt Manufacturing, 119-120
technicians supplied by, 155
visiting, 1718, 34-36,
351, 55
Support-critical machine tools,
83-84, 84f
Switches, overtravel, 146-147
e T o2
T fitting, 131
T-slots, 76, 76f
Tag out, 148
Team sign-offs, on machine tool
installation specification, 113¢
Technical differences, between

proposed and older
machines, 13
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Technicians, supplier providing
support and, 155
Technology, 12
Telephone access, 112
Teleservice, 142
Temperature compensation, 146
Terms and conditions;
consequential damages, 55
procurement, 51-54, 53¢
Tests:
acceptance, 154
CNC part program, 142
concrete cylinder, 102
continuous running, 154-153
DNC, 137-138, 139
Ethernet connection, 142
machining, 141-142, 153-154
teleservice installation and, 142
Tiering boxes, fork rollover and,
1201
Time and materials (T&M)
contract, 111
Tooling cost, 22-23
Trade shows, 34, 14
Training:
application and programming,
49, 501-51¢
budget phase inclusion of, 43
maintenance and facilities, 43,
471491
operator, 43, 45(-46¢, 67
project phase, 444
Tramp coalescer oil skimmer,
134-135, 135
Transformer, isolation, 137
Trenches, 62, 62f
design, 87-89, 871, 88f
slope of, 93

=— u =
Upper management, budget
presentation to, 24, 27
Used machine tool dealers, 23¢, 72
Utilities, See also Power
480-VAC breaker, 139-140
general contractor specification
on, 104
removal of old, 74-75
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Variable-frequency drives (VFDs),
137

Vertical turning lathe (VTL), 67

VFDs. See Variable-frequency
drives

Vibration, foundation, 83

Voltage requirements, 20

VTL. See Vertical turning lathe
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Walls:
coolant, 135-136
dust, 99-100, 100f
Warranty period, 142, 155
Water:
chilled, 21
dedicated supply lines for, 21
preparation phase and, 132
source, 91
Waterstop, 90, 90f
Wedges, 79
Weight, largest piece maximum,
66-68

Wireway, 145
Wark schedule, 103, 111-112
Workspace access, 112



